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Abstract 
Community Paramedicine Heart Failure Transition of Care Model Evaluation 
Gina Petrone Mumolie 
 
Background and Purpose: More than 5 million adults live with the chronic progressive 
condition of heart failure (HF) in the United States. After age 40, there is a 20% risk of 
developing HF, where roughly 50% of the population diagnosed with HF dies within 5 years of 
their initial diagnosis. Transitional care presents a particularly unique opportunity to improve 
patient outcomes as evidenced in the literature. The aim of this project was to provide supporting 
evidence of effectiveness for an innovative community paramedicine model of care in reducing 
30-day readmissions for patients with HF. 
Methods: An outcomes research study using a retrospective cohort design was the method used 
to evaluate the effectiveness of a model of care intervention, the paramedic home visit post 
hospital discharge, intended to meet the needs of HF patients at high risk for readmission and 
achieve the desired outcome of reduction in 30-day all cause readmissions.  
Results: Statistical testing did not support the  hypothesis that: Patients with heart failure who 
have a paramedic home visit post discharge would have a lower rate of unplanned readmissions 
within 30-days of discharge than those without a paramedic home visit (p=.288). The reduction 
in 30-day heart failure readmission rates from 26.9% in 2012 to 19.2% in 2015 however was 
statistically significant (p=.006). Relative risk of readmission for heart failure in the post 
implementation period was less likely, RR 0.839, 95% CI [.733, .960] than that of readmission in 
the baseline line period. Gender was the only covariate that was significant as a predicator for 
readmissions. 
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Clinical Implications and Recommendations: Community paramedicine is an emerging model 
of care that warrants further review. The results of this study begin to close the gaps in 
knowledge related to home visit effectiveness and the role of community paramedicine in 
transitions of care model designed to reduce 30-day readmissions.  
Keywords: Heart failure, Congestive heart failure, or CHF; age ≥ 65 years, elderly older adults, 
or aged APN, Advance Practice Nurse, Registered Nurse, RN, Clinical Nurse Specialist, Nurse 
Practitioner, Nurse or Paramedic; Home visit, house call or home health services; Readmission 








Community Paramedicine Heart Failure Transition of Care Model Evaluation 
 Effective  transition of care processes have been found to reduce hospital readmission 
rates (Boling, 2009) which is particularly important for the heart failure population where 22.9% 
of patients are readmitted within 30 days (Suter et al., 2014). Paramedics have been functioning 
as members of an interdisciplinary transition of care team, in an emerging community 
paramedicine role, providing home visits to patients with the goal of reducing readmissions. The 
effectiveness of this role in achieving a significant reduction in readmissions within 30-days of 
heart failure discharge is unknown. This outcomes research study assessed the impact of 
paramedic home visits on 30-day all cause readmissions for patients with heart failure at one 
305-bed New Jersey hospital. Understanding this relationship will begin to close the gaps in 
knowledge related to transitions in care and the role of community paramedicine in care 
coordination which is essential as hospital’s strive to mitigate the risk of Medicare payment 
penalties imposed based on excess readmissions. The following section describes more fully the 
problem that has been identified and its significance to the practice setting. 
Problem Identification and Significance 
As the demand for healthcare services has risen with the aging of the population and the 
complexities of care required by patients with multiple chronic comorbid conditions and 
disabilities has grown, the healthcare delivery system has come under fire. The escalation of 
healthcare expenditures at unsustainable rates has intensified the pressure to control cost and 
develop innovative systems for the delivery of quality care. With the goal of decreasing net 
healthcare expenditures by $124 billion within a 10-year period while at the same time 
improving quality of care and healthcare access for 32 million Americans who are uninsured, the 
Patient Protection and Affordable Care Act became law in 2010 (Health Reform, 2011).   
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Pay for performance has transformed the healthcare delivery system to one based on 
value rather than volume where Medicare payments can be reduced by penalties or incentive 
payments can be made for improvement or achievement in performance (Elixhauser & Steiner, 
2013).  The Hospital Readmission Reduction Program introduced by the Centers for Medicare 
and Medicaid Services (CMS) as part of the Affordable Care Act is one such example of the pay 
for performance overhaul (USDHHS, 2014a). This program, which became effective October 1, 
2012, defines a hospital readmission as an admission occurring within 30-days of a hospital 
discharge from the same or other hospital. In the first two years, the program was applicable to 
hospital admissions for acute myocardial infarction, heart failure and pneumonia (Elixhauser & 
Steiner, 2013). Among these diagnoses, the HF population presents a significant opportunity to 
control cost and improve quality with a risk standardized readmission rate of 22.9% for the three-
year period ending June 30, 2012 (Suter et al., 2014).    
Health care reform legislation provides incentives to improve care coordination and 
transitions in care, especially important to the most vulnerable HF patient population where often 
difficult transitions compromise quality of care and increase costs.  A review of the literature 
conducted by Boling (2009) noted that effective transitional care processes could reduce 
readmissions from one third  to more than one half which is significant where lapses in care 
delivered in silos contributes to readmission rates affecting 20 to 30 percent of patients within 
60-days of admission. Transitional care presents a particularly unique opportunity to improve 
outcomes for heart failure patients.   
In the United States, more than 5 million adults live with the chronic progressive 
condition of heart failure where after age 40 there is a 20% risk of developing HF and where 
roughly 50% of the population diagnosed with HF die within 5 years of their initial diagnosis 
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(Go et al., 2014).  As a primary diagnosis, HF accounted for more than 1,000,000 hospital 
discharges, 1,801,000 physician office visits, with a combined 1,000,000  outpatient and 
emergency room HF visits reported in 2010 (Go et al., 2014). The prevalence of HF is projected 
to increase 46% from 2012 to 2030 with a concurrent 127% increase in the annual national 
health care total expenditure for heart failure from an estimated $31 billion in 2012 to $69.7 
billion per year by 2030 (Go et al., 2014). 
Considering the high incidence, cost and healthcare utilization rates of the HF population, 
the Hospital Readmission Reduction Program (HRRP) legislatively mandates readmission 
payment adjustments on certain Medicare payment rates for acute care HF hospitalizations. 
Payment adjustments are imposed based on the excess readmission ratio, comparing the 
hospital’s performance to the national average for the patient population served using a risk 
adjustment methodology (Elixhauser & Steiner, 2013).  
For a 305 bed community hospital in New Jersey, of focus herein (the Hospital), the rate 
of unplanned admissions for HF patients discharged from the hospital during the HRRP baseline 
period between July 1, 2009 and June 30, 2012, exceeded the 23% national rate of unplanned HF 
admissions (Boccuti and Casillas, 2015) with an excess readmission ratio of 1.174044 for FY 
2014 (USDHHS, 2014b). In fiscal year 2014, excess readmissions placed the Hospital at risk for 
an estimated $500,000 Medicare payment penalty. To avoid the imposition of the HF 
readmission penalty, it was imperative that a formalized program be developed, implemented 
and evaluated to reduce the rate of unplanned HF readmission. This program incorporated the 
use of paramedic home visits post discharge into a transition of care model for HF patients at risk 
for readmission. 
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This outcomes research study evaluated the impact of community paramedic home visits 
on 30-day all cause readmissions for patients with heart failure. Reducing hospital readmissions 
would improve cost and quality of care for patients with heart failure and mitigate risk of 
Medicare payment penalties for hospitals. The following section describes the current state of the 
literature related to interventions associated with the reduction in readmissions for heart failure 
patients with a focus on post discharge home visits. 
Literature Search Strategy 
 Community paramedicine is an emerging discipline and as such, the body of evidence 
supporting this non-traditional role is limited. Therefore, the established literature search strategy 
was expanded to identify published literature on home visit interventions provided by registered 
nurses, advance practice nurses or paramedics to reduce readmissions for heart failure patients 
age 65 and older. A list of keywords was developed to frame the search (see Appendix A: List of 
Keywords). Using free text to start, the search was conducted stepwise beginning with a 
combination of words for the population by diagnosis and then age, followed by intervention 
variables searched, then for outcome word variables (see Appendix B: Search Strategy Steps).  
 The medical subject headings (MeSH) terms were identified and used to refine the search 
within each database as appropriate including the MeSH terms Heart Failure, Patient 
Readmission, House Calls, Aged, 80 and over, Nurse Clinicians, Nurses, Nurse Practitioners and 
Paramedic. Beginning at the top of the traditional evidence hierarchy, the search strategy for 
relevant articles explored The Cochrane Library, ACCESSSS, PuBMeD/Clinical Queries, 
CINAHL, and SUMMON databases for articles published in English, using Drexel University 
and McMaster University Library resources.   
 Spanning the decade from 2005 to 2015, this widespread search of databases and years 
generated studies navigating the hierarchy of evidence from summaries of clinical evidence, 
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systematic reviews, meta-analysis, synopses of studies, through individual studies. In total, 17 
studies were selected for critical appraisal in search of meaningful evidence to evaluate the 
effectiveness of home visits for the reduction of heart failure readmissions. 
Evidence Appraisal  
 The literature search phase was followed by a rigorous procedure, culminating in a 
critical appraisal of the evidence related to the effectiveness of home visits in the reduction of 
readmissions for patients with heart failure. This entailed a multistep process of screening the 
studies identified in the search for relevance, selecting studies for critical appraisal, determining 
the appropriate critical appraisal tool to be used, reviewing each study critically, and then 
comparing the results. 
Screening and selecting the studies.  The critical appraisal process began with an initial 
review of 17 studies selected during the literature search process to categorize the study by type 
according to the hierarchy of evidence. This step identified one summary review (Alper, 
O'Malley, & Greenwald, 2015), seven systematic reviews (Adib-Hajbaghery, Maghaminejadm, 
& Abbasi, 2013; Chiu & Newcomer, 2007; Feltner et al., 2014; Leppin et al., 2014; Scott, 2010; 
Stamp, Machado, & Allen, 2014; Takeda et al., 2012), and nine individual studies (Aguado et al., 
2010; Cardozo, & Steinberg, 2010; Crossen-Sills, Toomey, & Doherty, 2006; Delaney & 
Apostolidis, 2010; Kwok, Lee, Woo, Lee, & Griffith, 2008; Leventhal et al., 2011; Quinn, 2006; 
Rogers, Perlic, & Madigan, 2007; Tuso et al., 2014) which were reviewed for duplication of 
single studies included in the summary review or systematic reviews. The review for duplicate 
studies resulted in the elimination of two single site studies that occurred one to three times each 
in four different systematic reviews (Kwok et al., 2008; Leventhal et al., 2011). 
The relevance of the remaining 15 articles was assessed for inclusion in the critical 
appraisal utilizing a screening tool with five criteria adapted from the Health Evidence relevance 
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tool (Health Evidence, 2013). If any of the relevance criteria were not met, the study was not 
included for further review. Upon completion of the screening process, five systematic reviews 
were selected for critical appraisal (Adib-Hajbaghery et al., 2013; Feltner et al., 2014; Leppin et 
al., 2014; Stamp et al., 2014; Takada et al., 2012).  Each of the five systematic reviews included 
varying degrees of focus on the components of the PICOT question while none specifically 
targeted the question of the effectiveness of home visits by APNs, RNs, or Paramedics in 
reducing 30-day heart failure readmissions. Rather, the intervention of home visits was one of a 
few interventions evaluated for effect on outcomes such as readmissions, mortality, and quality 
of life for patients with heart failure and other chronic conditions. 
The critical appraisal process. An assessment of the methodological quality of each 
review to determine if the results were valid, significant, and applicable began with the 
completion of a PRISMA checklist (Moher et al., 2009). The PRISMA checklist was deemed an 
appropriate critical appraisal tool (CAT) as it was an objective, easily accessible and freely 
available tool supported by an Explanation and Elaboration Document (Liberati et al., 2009) to 
guide its use. Each of the five selected systematic reviews (Adib-Hajbaghery et al., 2013; Feltner 
et al., 2014; Leppin et al., 2014; Stamp et al., 2014; Takada et al., 2012) were assessed for a 
response to 27 questions on the PRISMA 2009 checklist CAT.   
Not surprising the one Cochrane Review (Takeda, 2012), met the entire set of criterion in 
the PRISMA 2009 checklist giving consideration to the fact that all protocols must be reviewed 
and registered before the study can begin (Higgins & Green, 2011). Feltner et al. (2014) as well 
met the PRISMA 2009 checklist criteria for the systematic review and meta-analysis of 
transitional care interventions. The objective in the review by Leppin et al. (2014), which met all 
but one criterion on the checklist, was unclear with respect to the participants, interventions, and 
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comparators. Only the outcome and timeframe of the systematic review and meta-analysis were 
clearly stated as preventing 30-day hospital readmissions, casting a wide net for patient types and 
interventions. Each of these three reviews included a meta-analysis and presented individual 
study characteristics and results.   
The remaining two appraised reviews by Adib-Hajbaghery et al. (2013) and Stamp et al. 
(2014) presented the results of individual studies and characteristics however did not complete 
meta-analysis. Nor did they address risk of bias or provide detailed search strategies. In fact, the 
appraisals of the reviews only met 15 and 16 of the PRISMA 2009 criterion respectively. These 
studies did not set out to synthesize the results but rather create a review and synthesis of the 
literature related to heart failure focused on effect of transitional or continuous care on outcomes.  
Both of these reviews were representative of a data display of individual study results and 
characteristics as oppose to providing any additional analysis or collective findings.  
 Overview of the quality. The quality of the studies searched, selected, and appraised 
varied widely from the highest level of the gold standard Cochrane Review following 
established, reviewed and recorded protocols to the single-site quality improvement study, 
completed without searching the literature or reporting baseline data. There was variability 
among the overall study designs starting with one summary review, seven systematic reviews, 
three single or multi-site randomized controlled trials (RCT), two quasi-experimental studies, 
one observational study, and three program evaluations. Even after screening for relevance and 
appraising the evidence fulfilling checklist criteria, there was variability in the definitions of the 
population, interventions, and outcomes. Studies reviewed ranged in date from 2006 to 2015, 
although the systematic reviews included studies dating back as far as 1993. One RCT study 
included in the Takeda (2012), Cochrane Review, was completed in 1999 and was not included 
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in the case management interventions or the favorable results reported for HF readmissions at six 
months follow up.   
 Four of nine studies favoring home-visiting programs versus usual care included in the 
systematic review by Feltner et al. (2014), were originally published as individual studies from 
1993 to 1999.  This body of work was completed for the Effective Health Care Program of the 
Agency for Healthcare Research and Quality to assess the effectiveness of transitional care 
interventions for patients with heart failure (Feltner et al., 2014) and are included in the 
statistically significant results that support home visits to reduce readmissions for heart failure 
patients.  
 Compare and contrast the evidence. The study population in the reviews which ranged 
from 34 to more than 5,671 participants, included patients 18 years or older and 65 years or 
older, with heart failure or another chronic condition. The outcomes predominantly measured in 
the reviews covered 30-day, six-month or twelve-month all cause and heart failure specific 
readmissions or mortality. Statistics typically reported captured risk ratios, odds ratios, and 
confidence intervals. While no two studies were alike, there was enough information 
documented or referenced for only three of the studies such that they could be replicated (Feltner 
et al., 2014; Leppin et al., 2014; Takada et al., 2012). 
 The pooled results in the Feltner et al. (2014) meta-analysis synthesized separately 
studies with home visit intervention whereas Takada et al. (2012) synthesized home visit 
intervention study results with case management interventions study results including follow up 
telephone calls and multicenter disease management programs.  For all-cause readmissions at 
three to six months, data analysis in the Feltner et al. (2014) study related to the home visiting 
programs, did favor the intervention over usual care with consistent results across studies and no 
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evidence of heterogeneity (RR 0.75, 95% CI[.66, .86], I
2
 = 0%). Only one study was included in 
this review reporting outcomes at 30-days post discharge with a significantly lower risk of HF-
specific readmissions than usual care (RR 0.51, 95% CI [.31, .82]). 
 Conversely, the Takada et al. (2012) Cochrane Review did not support case management 
interventions as significant for reducing  all cause hospital admissions at six months however 
there was an impact at 12 months (OR 0.75, 95% CI [.57, .99], I
2
 = 58%). There was evidence of 
substantial heterogeneity in this group, which on review of the individual studies showed 
variability in the results, size of the trials, and interventions. The HF related outcome for 
readmissions in the Takeda et al. (2012) review, following case management interventions at six 
month (OR 0.64, 95% CI [.46, .88], p = 0.007, I
2
 = 0%) and 12 month follow up (OR 0.47, 95% 
CI [.30, .76], p = 0.00042, I
2
 =76%) showed evidence of a significant relationship. Two studies 
in the 12-month follow up group were identified as different in intensity, time, and intervention, 
which may explain the considerable heterogeneity of the group. Takeda et al. (2012) noted a 
relationship between specialist nurses and a decrease in heart failure readmissions (OR 0.55, 
95% CI [.37, .81], p = 0.002, I
2
 = 58%) in six studies. This was the only study to perform a 
subgroup analysis on the impact of the nurse on the outcome. 
Interpretation of evidence.  Limited as it might be, the evidence does suggest that home 
visits by nurses or APNs are associated with lower likelihood of readmissions in patients with 
heart failure.  The risk of all cause readmissions at three to six months for patients with heart 
failure and home visits was 0.75 times the risk of readmission among patients with usual care, a 
significant finding of consistent results (95% CI [.66, .86], I
2
 = 0%) in the Feltner et al. (2104) 
analysis. The findings were significant as well in the Takeda et al. (2012) review where the odds 
of all cause readmissions were 0.75 less likely within 12 months (95% CI [.57, .99], I
2
 = 58%) 
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with case management interventions although there was substantial heterogeneity in this group of 
studies. Whether measured by odds ratio or risk ratio, there is a favorable association between 
home visit interventions and outcomes for all cause readmissions and heart failure readmission. 
With the great paradigm shift in healthcare from volume to value, and acute care to home 
care, it was quite disappointing that the body of quality evidence was relatively lean. Throughout 
the studies reviewed there were gaps in the literature apparent such as measurement of effect by 
provider type and home visit intervention timing. The need for further research especially around 
the 30-day timeframe was obvious. In the end there were two significant systematic reviews, 
complete with  meta-analysis, that were deemed methodologically sound with valid, significant 
results, that can be generalized conceptually to move the evidence of home care visits for heart 
failure patients into practice.  
Link between Relevant Literature and Project Idea 
While the awareness of community paramedicine and its potential to impact health care 
access, cost, and quality is growing, there is a paucity of evidence demonstrating the 
effectiveness of this emerging role. There is however, a growing body of evidence supporting 
interventions directly influenced by the role of nursing that improve outcomes for the heart 
failure population.  Of note, the level of inpatient nurse staffing has been associated with the 
likelihood of readmission (McHugh, Berez, & Small, 2013; McHugh & Ma, 2013).   
Managing complex chronic conditions requires patients and their families to be actively 
engaged in their ongoing care (Gerdes & Lorenz, 2013). Self-care management strategies used 
with the heart failure population also reported in the literature included transitions of care 
models, comprehensive outpatient programs, Interactive Voice Response Systems (IVRS), home 
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based tele-monitoring (HBT), and a trained volunteer intervention (Austin, Landis, & Hanger, 
2012; Giordano, et al. 2008).   
Interventions currently used in practice, based on self-care management strategies that are 
supportive of care transitions, reduce the likelihood of 30-day hospital readmissions by providing 
patient education pre discharge with post discharge follow up by phone and home visits 
(Huntington, Guzman, Roemen, Fieldsend, & Saloum, 2013; Wang, Lin, Lee, & Wu, 2011). 
Gerdes and Lorenz (2013) tested an outpatient interdisciplinary intervention which resulted in a 
30-day readmission rate that was significantly lower than that of usual care (p=0.021). Whereas 
Simpson (2013) who reported an 8.5% decrease in 30-day readmission from prior year also 
identified a 41% reduction in readmissions with phone follow-up by a nurse practitioner. A study 
of an Advance Practice Nurse (APN) led transitional care model, identified a 25% decrease in 
readmissions at three months, along with a 28% reduction in total hospital days where patients 
had home APN visits post discharge (Naylor et al., 2013).  
The literature review evidence suggesting there is a favorable association between home 
visit interventions and outcomes for all cause readmissions and heart failure readmission (see 
Appendix C: Table of Evidence) provides a benchmark that guided the evaluation of the 
paramedic home visit post hospital discharge. The transitional care model using a paramedic 
home visit intervention was established at the Hospital to achieve the desired outcome of 
reduction in 30-day heart failure readmission, as described in the purpose and clinical question. 
Summary of Findings and Clinical Implications 
What was apparent from the review of the literature evidence appraisal was that 
interventions based on self-care management strategies implemented to reduce heart failure 30-
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day readmissions work. The common elements of the interventions assessed as successful in 
reducing heart failure readmissions were education and outpatient follow up which are nurse led 
strategies.  There was supporting evidence that home visits post discharge reduce the likelihood 
of readmission for patients with heart failure. What was unclear was the influence of provider 
type, specific interventions, and timing of home visits on the readmission rate. This outcome 
research study assessed the impact of paramedic home visits intervention on the outcome of 30-
day unplanned all cause readmissions for patients with HF. The results provide the organization 
with a benchmark performance metric to aid in ongoing program support evaluation weighing 
the cost of the non-billable service paramedic home visit service against the potential to mitigate 
Medicare payment penalties risk through reduced HF readmissions as well as significant quality 
and patient experience outcomes.  
Purpose and Clinical Question 
This DNP project was completed for the purpose of evaluating the impact of community 
paramedic home visits that were  incorporated into one community hospital’s heart failure 
transition of care model post HF hospital discharge, on 30-day all cause readmissions. 
Whereas, Population (P) = Patients with heart failure ≥ 18 years; Intervention (I) = 
paramedic home visit post hospital discharge; Comparison (C) = Usual care with no home visit 
post discharge; Outcome (O) = Lower Unplanned All Cause Readmission Rate; and Timeframe 
(T) = 30 days post discharge, the clinical question answered by this study was: 
 Did patients with heart failure who had a paramedic home visit post discharge have a 
lower rate of unplanned all cause readmissions within 30-days of discharge than those 
without a paramedic home visit (usual care)?  
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Project Aims, Objective, Hypothesis 
The primary aim of this project was conducted to provide supporting evidence of 
effectiveness for an innovative community paramedicine program to close the gaps in transitions 
of care and improve coordination of heart failure patient care across the continuum of settings.  
Specifically, the objective of this project was to evaluate the impact of the Hospital’s community 
paramedicine program on the rate of unplanned all cause readmissions for patients with HF. The 
baseline period of measurement for the hospital readmission rate for patients with HF was the 
12-month period ending December 31, 2012, prior to the paramedic home visit program 
implementation period in the second quarter of 2013. The 24-month period post implementation 
from July 1, 2013 to June 30, 2015 defined the outcome measurement period. The study tested 
the following: 
Hypothesis: Patients with heart failure who have a paramedic home visit post discharge 
would have a lower rate of unplanned all cause readmissions within 30-days of discharge 
than those without a paramedic home visit (usual care). 
 The secondary aim of this project was to compare the rate of unplanned all cause 30-
readmissions for patients with heart failure in the baseline period and the post implementation 
period to assess overall change in HF readmissions.  
Definition of Terms 
Care Transitions: Movements that patients make between health care providers and settings 
(Coleman & Boult, 2003). 
Community Paramedicine: An organized system of services, based on local need, which are provided 
by EMTs and Paramedics integrated into the local or regional health care system and overseen by 
emergency and primary care physicians (USDHHS, 2012). 
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Excess Readmission Ratio: A measure of a hospital’s readmission performance compared to the 
national average for the hospital’s patient mix with that applicable condition (USDHHS, 2014b). 
Hospital Readmission Reduction Program (HRRP): A provision of the Affordable Care Act that 
requires CMS to reduce payments to inpatient prospective payment system hospitals with excess 
readmissions, effective for discharges beginning on October 1, 2012 (USDHHS, 2014b). 
Index Admission: The admission with a principal diagnosis of heart failure that the 30-day 
readmission is attributed (YNHHSC/CORE, 2015).   
Paramedic Home Visit: A visit to a patient with heart failure at home by a paramedic at the 
referral of a transition coach that usually occurs within seven to ten days post hospital discharge 
to close the gaps in care as patient transitions from hospital to home with primary care follow up. 
The visit includes a health assessment (height weight, vital signs), review of discharge 
instructions, medication review, home safety checks, provision of community resource guide, 
follow up appointments support, provider contact as needed and home visit documentation. 
Usual Care: A routine discharge to home without home care visit and with usual follow up as 
instructed by discharging physician or licensed independent provider.  
30-Day Readmission: An acute inpatient hospital admission for applicable conditions, occurring 
within 30-days of a hospital discharge from the same or other hospital (USDHHS, 2014b). 
Methods/Implementation 
Using retrospective hospital discharge data, an outcomes research study of the 
interdisciplinary HF model of care based on Transitions Theory (Im, 2014) utilizing paramedic 
home visits designed to close the gaps in care transitions, improve coordination of care across the 
continuum of settings and providers, and reduce unplanned HF readmissions was completed.  
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Data analysis was completed to evaluate change in 30 day unplanned readmissions for patients 
with index HF admission post implementation of a paramedic home visits program.  
Project Design and Framework 
 A retrospective cohort design was utilized for this outcomes research study to assess the 
effectiveness of the model of care intervention, the paramedic home visit, intended to meet the 
needs of HF patients at high risk for readmission and achieve the desired outcome of reduction in 
30-day unplanned all cause readmissions for patients with HF (Polit & Beck, 2012). This design 
used available Hospital records associated with discharges for patients with heart failure to 
evaluate the intervention of paramedic home visits on the outcome of 30-day readmissions.  
 The Transitions Theory (Im, 2014) guided this DNP scholarly project, which posits that 
as individuals go through transitions, adaption and coping are needed for optimal health and 
wellness. Theory of Transitions is a middle range theory that describes individual experiences 
related to transitions in health or illness, life events, stages of development, organizations, or 
other situational transitions that are central to nursing practice (Im, 2014). Transitional care 
presents a particularly unique opportunity to strengthen the role of nursing in our healthcare 
delivery system.  
 A key construct in Transitions Theory is the role of nursing interventions in facilitating 
smooth transitions through assessment of readiness, preparation of transition, and role 
supplementation (Im, 2014). The relationship between process indicators and outcomes 
indicators represents a major concept of Transitions Theory that is relevant to this DNP scholarly 
project (Im, 2014).  
 An evaluation of paramedic home visits, as an unprecedented distinctive component of a 
heart failure model of care was completed in this outcomes research study. The interdisciplinary 
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transitions model (see Figure 1: Transition of Care Framework) which was facilitated by nurse 
case managers provided education and support for the HF patient and family during transitions in 
care settings, with a focus on diet and medication adherence, outpatient follow up, and self-
management of HF symptoms and the study outcome of interest, reduction in readmissions. 
 The Hospital’s HF program followed a transition of care model that incorporated self-
care management strategies. The Inspira Medical Center Woodbury (IMCW), registered nurse 
transition coaches screened patients admitted with HF for high risk for readmission. Eligible 
patients enrolled in the care transitions program (CTP) received follow up education and self-
management support.  Transition coaches referred HF patients enrolled in the CTP for paramedic 
home visits (see Figure 2: Process Map).   
 Patients referred for paramedic home visits were scheduled for one home visit by the 
community paramedicine (CP) secretary within 7 days of discharge. The CP home visit included 
the completion of a health assessment (vital signs, height, weight), review of discharge 
instructions, medication review, home safety checks, provision of community resource guide, 
follow up physician or licensed independent provider (LIP) appointment confirmation/support, 
provider contact as needed and home visit documentation in care transitions record. A follow up 
second visit was provided at the referral of the transition coach or patient’s physician/LIP based 
on patient need. The patient or their insurance were not billed for this service, which was funded 
by the hospital through the paramedic operating budget. 
   The pilot community paramedicine program was established at the Hospital in 2013 as 
part of an overall transition of care strategy designed to decrease avoidable admissions for 
patients age 65 years and older who had been readmitted within 30-days which was funded 
through a $300,000 Robert Wood Johnson Foundation grant (Inspira Medical Center Woodbury, 
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2013).  The use of community paramedics as a member of the patient’s interdisciplinary team is 
an emerging model of care expanding the role of paramedics within the current scope of practice, 
across the globe nationally and internationally (Bigham, Kennedy, Drennan, & Morrison, 2013; 
Pfeifer, 2012).  These CP models focus their visit on home safety checks, health assessment, 
review of discharge instructions and medication, and referral of community resources and 
support services (Bigham, et al. 2013).  
Participants/Sample 
All adult patients, aged greater than 18 years, discharged from the Hospital, from January 
1, 2012 to June 30, 2015, were assessed for inclusion in the community paramedicine HF model 
of care outcomes research study using retrospective data previously collected for non-research 
purposes. The inclusion criteria were those adult patients with an index admission for a heart 
failure diagnosis, discharged alive, and not transferred to another acute care facility. Patients 
discharged against medical advice, with a planned readmission, or with a principal diagnosis of 
HF within 30-days of discharge from the index admission were excluded.  Planned readmissions 
were defined in the Yale New Haven Health Services Corporation/Center for Outcomes 
Research & Evaluation (YNHHSC/CORE), 2015 measurement methodology used by CMS and 
included transplant surgery, chemotherapy, rehabilitation, and non-acute scheduled surgery. 
Patients were not excluded because of race, ethnicity, sex, or health insurance status.    
Setting and Resources 
The paramedic home visit heart failure model of care intervention outcomes were 
evaluated at Inspira Medical Center Woodbury, a 305-bed acute care hospital in Gloucester 
County, New Jersey, (the Hospital). The Hospital is one of three acute care hospitals in the 
Inspira Health Network (the Network) that provides care to the residents of Cumberland, 
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Gloucester, and Salem counties.  The Network is a charitable nonprofit health care organization 
formed in 2012 by the merger of two health systems in southern New Jersey (Inspira Health 
Network, 2015).  
Tracing its roots to 1899, the Network is comprised of three hospitals with 728 licensed 
beds, 4 multi-specialty health centers and more than 60 locations with outpatient imaging and 
rehabilitation centers; numerous specialty centers, including sleep medicine, cardiac testing and 
wound care; and more than two dozen primary and specialty physician practices (Inspira Health 
Network, 2015). In 2013, a team of 1,100 medical staff members, 150 residents, 5,200 
employees, and 900 volunteers enabled the network to provide care for the community with 
34,600 admissions, 18,200 surgeries, 3,200 babies delivered, and 168,000 emergency room visits 
(Inspira Health Network, 2013).  
The Hospital offers comprehensive cardiac services, including diagnostic cardiac 
catheterization, emergency cardiac catheterization with angioplasty and stenting, also known as 
emergency percutaneous coronary intervention (or PCI) and cardiac rehabilitation services 
(Inspira Health Network, 2013). The Hospital defines its current service area as Gloucester 
County based on an analysis of the geographic area where individuals utilizing their health 
services reside (Holleran, 2013). Gloucester County encompasses a total population of 
approximately 290,265, where the majority of the population is white (84.5%), with 10.5% Black 
or African American, and 2.8% Asian (U.S. Department of Commerce, 2014). Females represent 
51.5% of the county population, 13% of the population in the county are greater than age 65, and 
8.6% speak a language other than English at home (U.S. Department of Commerce, 2014). 
Using data from the “2012 County Health Profile” report prepared by Health Research 
and Educational Trust of New Jersey (HRET), a Community Needs Assessment completed by 
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the Hospital in 2013 identified the following indicators to be  worse in Gloucester County, 
compared to the state of New Jersey overall (Holleran, 2013): 
• Higher percentage of households who are cost-burdened 
• Lower total physician supply, less availability of providers for: Primary Care, 
Internal Medicine, Cardiology 
• Higher emergency department visits among adults and the elderly 
• Higher hospital admissions among the elderly 
• Higher hospital admissions for ambulatory care sensitive conditions 
• Higher Medicare beneficiaries with 30-day readmissions 
• Higher overall age-adjusted mortality rate 
While these are but a few of the many indictors of heath needs identified in the 
community assessment, they are relevant to the HF population particularly concerning access 
and utilization of services. In 2013, internal Hospital records demonstrated the following payer 
mix represented HF patients: 57% Medicare, 23% Commercial, 11% Medicaid, and 9% Self 
Pay/Charity Care. This payer mix with a limited commercially insured population offers support 
to the Community Needs Assessment finding that residents are cost burdened (Holleran, 2013). 
The employed Hospital members that supported the evaluation of this program include 
the Chief Executive Officer, the Director of Magnet and Nursing Quality and their designee(s) 
who provide access to documents, data, and site visits as required. The information technology 
(IT) resources to access, document and/or communicate the electronic medical record (EMR) 
database records for this study was provided by the Network Health Information Management 
services staff.  
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Academic and research advice, guidance, and support for this DNP scholarly project was 
generously provided by Dr. Al Rundio, PhD, DNP, RN, APRN, NEA-BC,  DNP committee chair 
and supervising professor along with Dr. Rose Ann DiMaria-Ghalili, PhD, RN, CNSC, 
FASPEN, DNP committee member. Dr. Rundio, an experienced clinician, administrator, and 
educator, is an associate dean of Post-Licensure Nursing, Graduate and Doctoral nursing 
programs at Drexel University, specializing in the graduate leadership and management track. 
Dr. DiMaria-Ghalili is an Associate Professor, Division of Graduate Nursing, Doctor of Nursing 
Practice and Nutrition Sciences Departments at Drexel University whose research focuses on the 
role of nutrition in improving health outcomes in older adults across the care continuum.  
The subject matter expertise of the DNP committee members in chronic illness 
management, geriatrics, research protocols, and program planning and evaluation supported the 
Principal Investigator who is an experienced healthcare administrator and chief nurse executive 
with a passion for improving quality, cost, and patient access to affordable care. Additional 
resources were provided by Drexel University with access to the Health Science Library and 
Office of Research and Compliance services. 
Measures  
 The independent variable assessed in this study was the paramedic home visit 
intervention included in a HF model of care based on transitions in care, where patients 
determined to be at high risk for readmission are followed  post discharge. Covariates assessed in 
the process included the patient characteristics of age, gender, race, length of stay (LOS), 
severity of illness (SOI), and risk of mortality (ROM). The primary outcome measure for this 
program, that is the dependent variable, was 30-day all-cause readmissions for patients with 
heart failure. This was defined as an unplanned readmission for any cause, within 30-days of 
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discharge of an index admission of heart failure, as defined by CMS methodology 
(YNHHSC/CORE, 2012).  
 The heart failure readmission measure which is endorsed by the National Quality Forum 
(NQF) and used in public reporting has been validated by CMS using a test-retest methodology 
resulting in a reliability coefficient of 0.881 in two independent assessments of hospitals 
(YNHHSC/CORE, 2012).  The readmission rate was calculated for both the intervention and 
usual care group, that is patients with heart failure discharged without a home visit, by dividing 
the number of HF patients with an unplanned readmission within 30-days to the Hospital, by the 
total number of discharged HF patients from the hospital for the time period and study group 
measured.   
Human Subjects Protection 
 As the project required collection of existing retrospective data only and confidentiality 
of protected health information will be maintained in accordance with the requirements set forth 
in 45 CFR 46.110 (USDHHS OHRP, 2009), a determination for an expedited review was 
requested from the Inspira Health Network Institutional Review Board (IRB) as the IRB of 
record. Approval was granted by the Inspira IRB for the project subsequent to submission of all 
application forms, documentation, training, and authorizations.   
 A letter of reliance was then executed between Drexel University’s IRB and the Inspira 
IRB with all necessary documentation, forms, and protocol detail filed as required and approval 
to commence project was granted on November 12, 2015. The protocol detail described how the 
retrospective data maintained on the Hospital’s secure network would be obtained and provided 
to investigators for the intended purpose of the outcome research study. Original documents were 
managed according Hospital policy.  




 The Inspira Health Network Director of Magnet, Nursing Quality, and Research acted as 
the project liaison of this outcomes research study. A data request list was prepared and provided 
to the project liaison on the data collection tool (see Appendix D: Data Collection Tool). The 
electronic medical record (EMR) system was queried for HF index admissions and all cause 
readmissions for the 12-month baseline period ending December 31, 2012 and the 24-month post 
implementation period ending June 30, 2015. Records retrieved represented patients with a heart 
failure diagnosis documented in the EMR by a licensed independent practitioner and coded on 
discharge by the Hospital’s Health Information Management certified coding staff with an ICD-9 
code for heart failure as listed on Table 1 as specified in the readmission methodology used by 
CMS (YNHHSC/CORE, 2015, p.78-79).   
 Records retrieved were cross-matched to the Hospital’s internal Paramedic Home Visit 
HF Readmission Tracker file for the identification of Paramedic Home Visit participants by the 
IHN project liaison who replaced the individual medical record numbers with a random unique 
identifier so that participants were anonymous to the investigators. De-identified records 
extracted for the measurement period included those HF (index) discharges and related all cause 
readmissions within 30-days of the discharge were downloaded into an Excel file for evaluation 
and analysis. 
Evaluation  
The Excel data file provided to the investigator included 4,425 de-identified records 
which were screened for inclusion in the study.  After rigorous review, 3,466 (78%) records were 
eliminated from the dataset for not meeting the study participation inclusion or exclusion criteria 
(Table 2). Of the records excluded, 22% represented discharges occurring between January 1, 
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2013 and June 30, 2013. This was a transitional period of implementation for the Transitions of 
Care model including the paramedic home visits and were not included in the study period. 
Records that did not include an index HF admission were the primary factor for exclusion 
representing 75% of the exclusions. Records with discharge status exclusion (2%) and missing 
data (<1%) were also excluded. 
The remaining records included in the dataset provided a study sample size of 959 
records representing 361 HF patient discharges in the 2012 baseline year and 598 HF discharges 
in the July 1, 2013 – June 30, 2015 post implementation period. During the 24 month post-
implementation period there were 69 patients that had a paramedic home visit post discharge 
following an index admission (intervention) where 529 patients received usual care post 
discharge. The total study population for the pre and post implementation periods exceeded the 
chi square power analysis estimate of 145 for total sample size with power = 0.95, effect size = 
0.3, and Df = 1 (Faul, Erdfelder, Buchner, & Lang, 2009).   




 23 statistical 
software for data cleaning and identification of patient characteristics. Data was screened for 
reasonableness, missing or inconsistent data; shape of distributions for outliers, suspect data, or 
atypical patterns evaluated; and cleaned accordingly by recoding labels, editing or deleting 
erroneous values (Van den Broeck, Argeseanu Cunningham, Eeckels, & Herbst, 2005).  
Descriptive statistical analysis was conducted to determine if there were any significant 
differences between the patient characteristics for usual care and intervention groups in the post 
implementation period and for the baseline (pre) and post implementation periods. The chi-
square test, at p <0.05, was conducted to measure the difference in readmission rates between the 
usual care and intervention groups in the post implementation period and for the baseline (pre) 
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and post implementation periods. Differences in readmission rates were analyzed for a relative 
risk reduction of readmission. Logistic regression analysis was performed using SPSS
® 
statistical 
software for to test the relationships between the variables.  
Results 
Patient Characteristics 
The characteristics of the post implementation period did not indicate any significant 
difference between the paramedic intervention group and the usual care group in gender, age, 
race, or LOS. With a mean age of 76 years for this group, 42.1% were 80 years or older, 50.3% 
were male, 49.7% were female, 83.9% were white, and 51.2% of patients had a hospital stay of 
three to five days (Table 3). There were no significant differences noted in the SOI, ROM, or 
admission source in this period although there was a significant difference in the disposition 
status between the intervention and the usual care group (p =.002) (Table 4). The higher rate of a 
routine disposition status may be attributable to the constraining factor that paramedic visits were 
only available to patients discharged to home. Home health disposition was lower in the 
paramedic group suggesting a possible shift in service and warranting further investigation.  
The characteristics of the overall study population in the baseline and post implementation 
periods were not significantly different in gender, age and race, where 50.1% were male, 49.9% 
were female, 43.4% were 80 years or older, and 83.1% were white, (Table 5). There was a 
significant difference in LOS between the baseline group (M = 5.402) and the post 
implementation period group (M = 4.968) where 43.5% of patients in the baseline period had a 
hospital stay of three to five days differences compared to 51.2% in the post implementation 
group (p =.041) (Table 5). Significant differences were also noted in the severity of illness, 
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source of admission, and disposition status noted in the pre and post implementation group 
characteristics.  
The mix of HF patient discharges with  Severity of Illness (SOI) levels 3 (major) and 4 
(extreme) comprised 54.8% of the total 2012 baseline period study group versus 49.3% in the 
post implementation period indicating a significant difference (p =.041) in the severity of illness 
between the two groups (Table 6). Risk of mortality (ROM) was not significantly different 
between the two study periods with 48.2% of the baseline group ROM levels 3 (major) and 4 
(extreme) versus 45.0% in the post implementation period indicating no significant difference . 
There was significant difference in disposition status overall (p =.006) (Table 6) although 
the only specific discharge status of significance was that of home health (p =.035). There was a 
small proportionate decrease in patients discharged with home health from 28% in the baseline to 
26% in the post implementation period (Table 6), with a decrease in readmissions for this 
disposition group from 38% to 25% (OR .562, 95% CI[.328, .964]. Admission source also 
presented a significant change in the characteristics of the study population overall (p =.006) 
(Table 6) which appeared to be related to a shift in the admission source from home (p =.017) to 
direct admits. There was a significant difference in the odds of readmissions by admission 
source, which were lower in the post implementation period overall (OR .648, 95% CI [.476, 
.883] and for the group admitted from home (OR .658, 95% CI [.465, .930].  
30-Day Readmissions 
All cause 30-day readmission rates for HF patients were calculated for post implementation 
period as the primary aim and secondarily for the pre and post program implementation periods. 
Within the post implementation period there were 598 patients with a heart failure principal 
diagnosis that met the inclusion criteria for study participation where 115 patients had a 
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readmission within 30-days of discharge representing a 19.2% readmission rate (Table 7). Of the 
598 heart failure patients in the post implementation period, 69 (12%) had a paramedic home 
visit post discharge with a readmission rate of 14.5 % (intervention) whereas 424 (88%) received 
usual care with a readmission rate of 19.8% (Table 7).   
The chi square test was used to test the hypothesis that: Patients with heart failure who 
have a paramedic home visit post discharge would have a lower rate of unplanned readmissions 
within 30-days of discharge than those without a paramedic home visit (usual care). Although 
the rate of readmissions in the post implementation period for the intervention group was 14.5% 
versus 19.8% for the usual care group, the difference was not statistically significant X
2
 (1, N = 
598) = 1.127, p =.288 (Table 7).    
In the 2012 baseline period, there were 361 patients admitted to the hospital with a heart 
failure principal diagnosis that met the inclusion criteria for study participation where 97 patients 
had a readmission within 30-days of discharge representing a 26.9% readmission rate (Table 7). 
The population of the post implementation period experienced a reduced HF 30-day readmission 
rate (19.2%) from the baseline year (26.9%) which was significant, X
2
 (1, N = 959) = 7.629, p 
=.006 (Table 7). The relative risk of readmission for heart failure in the post implementation 
period was significantly less likely, RR 0.839, 95% CI [.733, .960] than that of readmission in the 
baseline line period, OR 1.543, 95% CI [1.133, 2.102].   
Covariate Analysis 
Logistic regression analysis was performed to test the relationships between the variables. 
In this subgroup analysis the effect of the covariates of age, gender, race, admission source, 
disposition, length of stay, severity of illness, risk of mortality and along with paramedic home 
visit variable were assessed as a predictor for  the dependent outcome variable of 30-day all 
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cause readmissions for patients with heart failure in the post implementation period. The results 
of the regression analysis where the dependent variable of 30-day readmission was coded as N = 
0 and Y = 1, indicated that gender was the only covariate significant as a predictor of 
readmission p =.001, OR 2.051, 95% CI [1.332, 3.157] (Table 8) in the post implementation 
period.  With a similar distribution of male and female patients, females were more likely to be 
readmitted than males where the 297 females in the post implementation period had a 
readmission rate of 25% versus a 14% readmission rate for the 301 males.  
Interpretation of the Results 
 As the primary purpose of this outcome research project set out to evaluate the impact of 
community paramedic home visits on 30-day all cause readmissions for patients with heart 
failure, the most important question to be answered was: ‘Did patients with heart failure who had 
a paramedic home visit post discharge have a lower rate of unplanned all cause readmissions 
within 30-days of discharge than those without a paramedic home visit (usual care)?’ Whereas 
patients with the paramedic intervention experienced a 14.5% readmission rate versus a 19.8% 
rate for the patients who received usual care post discharge in the same 24-month period ending 
June 30, 2015, the difference was not statistically significant, X
2
 (1, N = 598) = 1.127, p =.288 
(Table 7). Within this group, the covariate of gender was a significant predictor of readmissions, 
with no significant difference in mix of patients for this factor across the post implementation 
period. 
 While the hypothesis that patients with heart failure who have a paramedic home visit 
post discharge would have a lower rate of unplanned all cause readmissions within 30-days of 
discharge than those without a paramedic home visit (usual care) was not supported by statistical 
testing, there was however, a statistically significant difference in 30 day heart failure 
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readmission rates between the baseline period (26.9%) in 2012 and the post implementation 
period (19.2%) in 2015, X
2
 (1, N = 959) = 7.629, p =.006 (Table 7).What cannot be measured is 
the specific attribution of the overall multidisciplinary transitions of care model that was 
implemented during this same period. It is clear that the efforts undertaken by the organization to 
assess patients for risk of readmission, use evidence based protocols for treatment, and 
coordinate care over the continuum, of which paramedicine home visits were only one part, had 
a positive effect on the outcome of 30-day readmissions for patients with a diagnosis of heart 
failure. 
Outcomes 
The results of this study will be presented orally to the project liaison and other interested 
parties as requested along with one written report of findings upon completion of this study 
(Figure 3: Project Timeline). An article describing the findings of this study will be written and 
submitted to an appropriate peer reviewed journal for publication, after review by IMCW, to 
disseminate results.  
Strengths and Limitations 
The retrospective approach used for this study provided access to a large database of 
historical records, inclusive of data elements relevant to the study outcome. Access to multi-year 
data, available in a relatively brief timeframe, without risk of patient harm, were major strengths 
offered by this outcome research study design. Although this study will add to the growing 
knowledge base of community paramedicine, there were limitations to this retrospective 
approach. Since data collection relied on existing information, bias may have been introduced 
into the sample selection by coding or documentation errors. There is also a risk that 
confounding factors influenced the results such as availability of social system supports that 
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could not be measured. Although the retrospective database is robust in terms of volume, the 
study variables were limited to available pre-defined data elements, which restricted the selection 
choice of variables and does not account for readmissions to other acute care inpatient facilities. 
Clinical Implications and Summary 
 As the heart failure population in the United States grows, the cost of caring for these 
chronically ill patients skyrocket, and financial penalties for readmissions weigh down on our 
healthcare system, it is critical that innovative approaches be designed that will deliver the right 
level of care, at the lowest cost,  while providing patients the best outcomes. The outcomes 
research study evaluated the impact of community paramedic home visits post HF hospital 
discharge on 30-day all cause readmissions. While statistical testing did not support the 
hypothesis that heart failure patients who have a paramedic home visit post discharge would 
have a lower rate of unplanned readmissions within 30-days of discharge than those without a 
paramedic home visit (usual care), there was a marked reduction in readmissions that was 
statistically significant when the post implementation period was measured against the baseline 
period.  
 Further research is required to evaluate the intervention effectiveness in light of the 
expanded diagnosis included in the Hospital Readmission Reduction Program. As paramedic 
home visits are not reimbursed by third party payers it would be prudent to include a financial 
analysis in future research. To maximize the success of the community paramedicine program as 
a strategy to reduce readmissions within the overall care transitions program at IMCW, the 
structure of the program should be reviewed to include: 
 Community Paramedicine Policy Statement  
COMMUNITY PARAMEDICINE HEART FAILURE MODEL    30 
 
 
 Formal Training and Education for Community Paramedicine  
 Medical Director for Care Transitions Program Oversight  
 Protocols for Referral Processes and Home Visit Interventions  
 Ongoing Monitoring and Quality Assurance 
 The results of this study have clinical and economic significance for practice. This 
innovative, interdisciplinary transition of care model provides for top of license practice 
endorsed by full partnership and collaboration between nursing, medical, and paramedic 
professional staff (Committee on the RWJF Initiative, 2010). Minimizing excess readmissions 
could make a dramatic economic impact to the Hospital’s bottom line through the avoidance of 
HRRP penalties and subsequently influence patient care (Elixhauser & Steiner, 2013) while 
decreasing cost and improving quality. Investigation of the influence of gender as a predictor of 
readmissions must be pursued to understand reasons females with heart failure are more likely to 
be readmitted within 30-days so that strategies to address their specific needs can be developed 
and implemented. 
 This study adds to the body of knowledge related to innovations for reducing 30 day all 
cause readmissions for patients with heart failure. The literature review revealed there is a need 
for further research related specifically to home visit provider type and 30-day timeframe which 
this study further develops. As the community paramedicine model for post discharge visits 
continues to unfold, the scant evidence in the literature surrounding the relationship of 
paramedicine and home visits will continue to grow. The results of this study will begin to close 
the gaps in knowledge supporting evidence of home visit effectiveness and the role of 
community paramedicine in a transitions of care model designed to reduce 30-day readmissions 
and improve coordination of care across the continuum.   
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Risk bias not 
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w/ prim dx of HF, 
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no access to phone 
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Intervention – ListenUp 
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med adherence, diet, 
weight self- management  
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30 day all cause readmits 
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patient entered data 
remotely monitored 
1) Intervention resulted in 
> 50% reduction in 
readmissions, p=.047;  
2) Of the 72 patients 
enrolled, 60 (83%) were 
considered active 




process based on 
admit dx; Non RCT; 
No comparison to 
usual care 
Conclusion:  
Pt & families willing 
& able to use IVRS 
technology; IVRS 
w/self- management 
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effective means to 
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patients <18years  
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transitional care 
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1) Primary – readmission 
rate 
2) Secondary- mortality 
Measures/Instruments: 
HF and all cause 




1) All cause readmissions 
(RR 0.75, CI 95%, 0.68 to 
0.86) and heart failure 
readmissions (RR 0.51, CI 
95%, 0.31 to 0.82) were 
reduced by intense home 
visiting programs over 
three to six months. 
2) Home visiting programs  
improved mortality rates 
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six month follow up (RR 
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>18, admitted to 
VA during study 
period, primary or 
secondary dx of 
CHF, LVEF <40% 
Exclusion:  NYHA 
Class IV, women 
Independent Variables: 
1) Intervention – Usual 
care w/ outpt interdisc. 
educ. program 
2) Control - Usual Care 
Dependent Variables: 
1) HF readmits @ 30, 60, 
180 days 
2) compl. w/ACC/AHA 
guidelines 
Measures/Instruments: 
Clinical data, HF readmits 
@ 30, 60, 180 days  EMR  
1) 30 day readmit rate 
signif. lower for 
intervention (20% vs 27% 
usual care, p=0.21); 
2) Decrease in readmit rate 
at 60& 180 days for 
intervent. not statis signif.  
3) Intervention group 
above target for beta 
blocker guideline 
compliance, below target 
for ACEIs/ARBs guideline 
compliance. 
Limitations: 
Findings may not be 
generalizable due to 
sample limits (VA, 
exc.women); readm. 
from chart review, 
may be understated.  
Conclusion:  
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to follow up; 
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w/ confirmed dx of 
CHF, LVEF <40% 
& hospitalization 
≥1 past year 
Exclusion: Non 
cardiac debilitating 
illness or prior 30 
day or planned 
revascularization  
procedure or valve/ 
heart surgery 
Independent Variables: 
1) Intervention of  HBT  
2) Usual care 
Dependent Variables: 
1) Primary outcome-Freq 
of unplanned CV 
readmissions w/in yr. 
2) Secondary outcome-HF 
Hospitalization, episode of 
hemodynamic instability, 
CV mortality, cost 
Measures/Instruments: 
Arrhythmias, heart rate –
remote ECG tracing  
Admit, Mortality other 
clinical data -hospital 
records; CI 95%, p<.05 
1) HBT group had 
significantly lower risk of  
CV readmits in 1 yr. than 
usual care group (RR=.56, 
p=0.01); 
2) HBT group had 
significantly lower risk of  
HF readmits than usual 
care group (RR=.49, 
p=0.0001); 
3) No significant 
difference in CV mortality; 
4) Reported 35% reduction 
in cost for HBT group 






program, may not be 
generalizable; 
Cost analysis limited 
to costs of hospital 
readmissions. 
Conclusion: 
HBT program of one 
year would decrease 
































Framework:   
Care transitions 
programs support 
self-care mangmnt  
Sample:  




N = 152)  
Setting: Rural, 
South Dakota  
hospitals 
(1general & 1 
cardiac 
specialty); 




randomized,  two 
center pilot project 
Inclusion: Age 
>18, admit w/ 
primary or second 
dx of HF; consent, 
speak English, live 




blind/deaf, 30 day 
admit planned 
Independent Variables: 
Intervention – Transitions 
of care program; Intensive 
education  pre discharge, 
home visit, phone follow 
up w/ med rec, self- 
management training 
Dependent Variables: 




Information recall- teach 
back  
1) Intervention decreased 
30 day absolute 11% 
reduction readmissions 
rate, relative reduction 
(RR) 42%, p=0.043;  
2) realized 128% ROI for 
enrolled patients; and 
3) significant improvement 
in information recall 




blinded or controlled; 
potentially strong 
selection bias; limited 
to Sioux City SD 
area; may not be 
generalizable  
Conclusion: Hospital 
to Home intervention 
effective in reducing 
30 day admits in 
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adult readmissions;  





discharges to SNF 
or rehab 
Independent Variables: 
1) Intervention – 
discharge planning, home 
visits, telephone follow 
up, case management 
2) Control-Usual Care 
Dependent Variables: 
1) Primary Outcome- 
Unplanned readmission 
Measures/Instruments: 
Risk of early readmission; 
pooled RR(95% CI) 
1) Tested interventions 
prevented early 
readmissions (pooled RR 
0.82, 95% CI, 0.73-0.91; P 
<.001) 
2) Only 18 studies related 
to HF and six of those had 
Home visit intervention 
Limitations: small 
single site studies 



































difference in time 
to readmit  or 
death for elders in 






at risk Aetna 
Medicare 
Advantage 








older adults in 
community with 
chronic illness, 
enrolled in Aetna’s 
Medicare 
Advantage, geri 
case mangmnt  
Exclusion: patients 
< 65, w/o 
comorbidities, or  
w/o hospital 
admits ≤ 6 months 
Independent Variables: 
1) Intervention – Modified 
TCM 
2) Control-Usual Care 
Dependent Variables: 
1) Primary Outcome- 
Utilization 





Depression – geriatric 
depression scale 
Functional Status – SF12 
1) Observed significant 
decrease in 30 day 
rehospitalizations  (25%,  
P < 0.41) and total days 
(28%, P < 0.041) 
2) No significant 
difference in decreases in 
readmits at 6 or 12 months 
 
Limitations: There 
was no matched 
controls for the QOL, 




group started with 
20% lower base for 
utilization 
Conclusion: TCM 
can be successfully 
translated from 
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discharged to ECF 
or subacute care 
Independent Variables: 
Intervention –HF Risk 
stratification, intensive 
education for high risk, 





HF admissions – record 
review, identification by 
unit staff 
1) Readmission rate was 
no different if intensive 
education was provided by 
NP or specialized RN; 
2) 30 day readmission rate 
decreased 8.5% from same 
prior year period; 
3) With NP phone contact, 
readmit rate 41% lower 
than w/o follow up by 
phone. 
Limitations: 
Ability to identify all 




education and follow 







Machado,  & 
Allen  (2014) 
Sources of 







































and follow up; 
adults with heart 





1) Intervention – Intensity 
of encounters (low = 
once/month; moderate ≥ 
once/month; high = 
weekly)  
2) Control-Usual Care 
Dependent Variables: 
1) Primary Outcome- 
Readmission 
2) Secondary Outcome - 
QOL 
Measures/Instruments: 
Readmission rates at 30 
and 90 days; 18 weeks; 
and  6, 9 12, and 18 
months  
1) 13 of 20 studies 
reviewed tested the 
association between home 
visits and readmissions in 
patients with heart failure. 
2) 10 of the 19 studies that 
measured readmission 
rates noted significant 
improvement compared to 
the control group. 
Limitations: 
Variability in patient 
acuity and 
interventions could 
not be accounted for 
in data analysis. 
Conclusion: QOL is 
improved and 
readmission are 
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review,  meta 
analysis 
Inclusion: RCTs  ≥ 
6 months follow 
up; HF pts 18 ≥ 
years  ≥ one 
hospital adm.; case 







rehab, or telemed 
Independent Variables: 
1) Intervention – Case 
management; home visits 
2) Control-Usual Care 
Dependent Variables: 
1) Primary Outcome- HF 
readmissions 
 2) Secondary Outcome – 
Mortality 
Measures/Instruments: 
Odds ratio; Readmissions 
at 6 months and 12 
months 
1) Reduces HF 
readmissions at six months 
post discharge (OR 0.64, 
95% CI 0.46 to 0.88, P = 
0.007);  at 12 month 
follow up (OR 0.47, 95% 
CI 0.30 to 0.76) compared 
to usual care 
 3) Not significant for all 
cause readmissions at 6 or 
12 months (OR 0.75, 95% 
CI 0.57 to 0.99, I
2
 = 58%) 
Limitations: Unable 







include home visits, 
telephone follow up 









Wang, Lin,  


















Framework:   
Education/follow 
up supports self-
care management  






























1) Intervention – Normal 
care plus HFSC program 
for pt & family in hospital 
& 3 months post dc 
(phone, home visits)  
2) Control – Normal care  
Dependent Variables: 
1) Unplan readm, ED vsts 
2) Symptom Distress(SD)  
3) Functional Status 
4) Quality of Life (QOL) 
Measures/Instruments:  
SD - SD Questionnaire, 
Functional Status -SMWT  
QOL–QOL Questionnaire  
1) HFSC reduced 
participant symptom 
distress; 
2) Walking distance 
increased in intervention 
group, decreased in 
control group; 
3) QOL scores improved 
with HFSC; 
4) There was no 
significant difference in 
readmits or ED visits. 
Limitations: Sample 
size, setting & 
duration of follow 
up; readmits & ED 
visits based on 
hospital data; may 
not be generalize; 
Data collection bias 
potential  pre/post-
test; Conclusion: 
HFSC can provide 
improvements in 
management HF 
outcomes of SD, 





































































* Risk of mortality (ROM) and severity of illness (SOI) as assigned by the APR-DRG Grouper 
Appendix D Heart Failure Patient Admission Data Collection Tool










402.01 Hypertensive heart disease, malignant, with heart failure 
402.11 Hypertensive heart disease, benign, with heart failure 
402.91 Hypertensive heart disease, unspecified, with heart failure 
404.01 
Hypertensive heart and chronic kidney disease, malignant, with heart failure and with 
chronic kidney disease stage I through stage IV, or unspecified 
404.03 
Hypertensive heart and chronic kidney disease, malignant, with heart failure and with 
chronic kidney disease stage V or end stage renal disease 
404.11 
 
Hypertensive heart and chronic kidney disease, benign, with heart failure and with 
chronic kidney disease stage I through stage IV, or unspecified 
404.13 
 
Hypertensive heart and chronic kidney disease, benign, with heart failure and with 
chronic kidney disease stage I through stage IV, or unspecified failure and chronic 
kidney disease stage V or end stage renal disease 
404.91 
Hypertensive heart and chronic kidney disease, unspecified, with heart failure and 
chronic kidney disease stage V or end stage renal disease heart failure and with chronic 
kidney disease stage I through stage IV, or unspecified 
404.93 
Hypertensive heart and chronic kidney disease, unspecified, with heart failure and 
chronic kidney disease stage V or end stage renal disease 
428.0 Congestive heart failure, unspecified 
428.1 Left heart failure 
428.20 Systolic heart failure, unspecified 
428.21 Systolic heart failure, acute 
428.22 Systolic heart failure, chronic 
428.23 Systolic heart failure, acute or chronic 
428.30 Diastolic heart failure, unspecified 
428.31 Diastolic heart failure, acute 
428.32 Diastolic heart failure, chronic 
428.33 Diastolic heart failure, acute or chronic 
428.40 Combined systolic and diastolic heart failure, unspecified 
428.41 Combined systolic and diastolic heart failure, acute 
428.42 Combined systolic and diastolic heart failure, chronic 
428.43 Combined systolic and diastolic heart failure, acute or chronic 
428.9 Heart failure, unspecified 
Note: YNHHSC/CORE, 2015 is the source of ICD-9-CM codes to identify HF cases 
  




Heart Failure Dataset Record Type 
 
Dataset Record Type N % N %
Total Study Records Included 959      21.7%
Excluded Records (did not meet inclusion criteria)
Missing Index HF Admission 2,613     75.4%
Discharge status exclusion  80          2.3%
Discharge date 010113-063013 764        22.0%
Records w/o data 9            0.3%
Total Records Excluded 3,466     78% 3,466   78.3%
Total Records Received 4,425   100%
Note. DX= diagnosis, adm = admission; AMA = against medical advice; Discharge status exclusion 
= AMA, Expired or Transferred to Acute Care Hospital from index admission
Exclusion Total




Patient Characteristics by Post Implementation Period: Age, Gender, Race, LOS* 
 
* LOS=Length of Stay 
  
N % N % N %
Age less ≤ 49 2 3% 20 3.8% 22 3.7%
Age 50 - 64 10 14% 66 12.5% 76 12.7%
Age 65 -79 30 43% 218 41.2% 248 41.5%
Age ≥ 80 27 39% 225 42.5% 252 42.1%
Total 69 100% 529 100.0% 598 100.0% 1.127
a 1 .288
Gender
Male 40 58% 261 49.3% 301 50.3%
Female 29 42% 268 50.7% 297 49.7%
Total 69 100% 529 100.0% 598 100.0% 1.127
a 1 .288
Racial Category
White 57 83% 445 84.1% 502 83.9%
Black 11 16% 77 14.6% 88 14.7%
All Other 1 1% 7 1.3% 8 1.3%




1-2 Days 12 17.4% 100 18.9% 112 18.7%
3-5 Days 41 59.4% 265 50.1% 306 51.2%
6-10 Days 12 17.4% 122 23.1% 134 22.4%
11-15 Days 3 4.3% 32 6.0% 35 5.9%
≥ 16 Days 1 1.4% 10 1.9% 11 1.8%
69 100.0% 529 100.0% 598 100.0% 1.127
a 1 .288





a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 13.27.
Patient 
Characteristic


















Patient Characteristics by Post Implementation Group: SOI*, ROM*, Admission, Disposition   
 
* ROM – Risk of Mortality; SOI – Severity of Illness 
  
N % N % N %
Minor 9 13.0% 39 7.4% 48 8.0%
Moderate 31 44.9% 224 42.3% 255 42.6%
Major 26 37.7% 224 42.3% 250 41.8%
Extreme 3 4.3% 42 7.9% 45 7.5%
Total 69 100.0% 529 100.0% 598 100.0% 1.127
a 1 .288
Minor 9 13.0% 50 9.5% 59 9.9%
Moderate 32 46.4% 238 45.0% 270 45.2%
Major 23 33.3% 194 36.7% 217 36.3%
Extreme 5 7.2% 47 8.9% 52 8.7%
Total 69 100.0% 529 100.0% 598 100.0% 1.127
a 1 .288
Admission Source
Direct 19 27.5% 89 16.8% 108 18.1%
Home 41 59.4% 388 73.3% 429 71.7%
Transfer from Acute Care 1 1.4% 2 0.4% 3 0.5%
Transfer from SNF 0 0.0% 21 4.0% 21 3.5%
NA 8 11.6% 29 5.5% 37 6.2%
Total 69 100.0% 529 100.0% 598 100.0% 1.127
a 1 .288
Disposition Status
Routine 45 65.2% 264 44.1% 309 32.2%
Home Health 21 5.8% 137 22.9% 158 16.5%
SNF_TCU 1 0.3% 101 16.9% 102 10.6%
Hospice_Other 2 0.6% 27 4.5% 29 3.0%
Total 69 19.1% 529 88.5% 598 62.4% 14.997
b
3 .002




























Patient Characteristics by Study Group Period: Age, Gender, Race, LOS* 
 
*LOS=Length of Stay  
N % N % N %
Age less than 11 3.0% 22 3.7% 33 3.4%
Age 50 -64 59 16.3% 76 12.7% 135 14.1%
Age 65 -79 127 35.2% 248 41.5% 375 39.1%
Age 80 and 164 45.4% 252 42.1% 416 43.4%
Total 361 100.0% 598 100.0% 959 100.0% 5.213
a 3 .157
Gender
Male 179 49.6% 301 50.3% 480 50.1%
Female 182 50.4% 297 49.7% 479 49.9%
Total 361 100.0% 598 0.1% 959 100.0% .051
b 1 .822
Racial Category
White 295 81.7% 502 83.9% 797 83.1%
Black 63 17.5% 88 14.7% 151 15.7%
All Other 3 0.8% 8 1.3% 11 1.1%
Total 361 100.0% 598 100.0% 959 100.0% 1.709
c 2 .426
LOS Range
1-2 Days 72 19.9% 112 18.7% 184 19.2%
3-5 Days 157 43.5% 306 51.2% 463 48.3%
6-10 Days 106 29.4% 134 22.4% 240 25.0%
11-15 Days 15 4.2% 35 5.9% 50 5.2%
≥ 16 Days 11 3.0% 11 1.8% 22 2.3%
361 100.0% 598 100.0% 959 100.0% 9.950
d 4 .041
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 12.42.
c. 1 cells (16.7%) have expected count less than 5. The minimum expected count is 4.14.
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Table 6  
Patient Characteristics by Study Group Period: SOI*, ROM*, Admission Source & Disposition 
 
*ROM – Risk of Mortality; SOI – Severity of Illness  
N % N % N %
Minor 38 10.5% 48 8.0% 86 9.0%
Moderate 125 34.6% 255 42.6% 380 39.6%
Major 159 44.0% 250 41.8% 409 42.6%
Extreme 39 10.8% 45 7.5% 84 8.8%
Total 361 100.0% 598 100.0% 959 100.0% 8.245
a 3 .041
Minor 30 8.3% 59 9.9% 89 9.3%
Moderate 157 43.5% 270 45.2% 427 44.5%
Major 131 36.3% 217 36.3% 348 36.3%
Extreme 43 11.9% 52 8.7% 95 9.9%
Total 361 100.0% 598 100.0% 959 100.0% 3.076
b 3 .380
Admission Source
Direct 17 4.7% 108 18.1% 125 13.0%
Home 304 84.2% 429 71.7% 733 76.4%
Transfer from Acute Care 4 1.1% 3 0.5% 7 0.7%
Transfer from SNF 35 9.7% 21 3.5% 56 5.8%
NA 1 0.3% 37 6.2% 38 4.0%




Routine 176 48.8% 309 51.7% 485 50.6%
Home Health 101 28.0% 158 26.4% 259 27.0%
SNF_TCU 68 18.8% 102 17.1% 170 17.7%
Hospice_Other 16 4.4% 29 4.8% 45 4.7%
Total 361 100.0% 598 100.0% 959 100.0% 7.629
d
1 .006
c. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 79.80.






a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 31.62.
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Table 7  
 






N % N % N %
Post Implementation Group
HF Discharges with 
Paramedic Visit (Intervention)
10 14.5% 59 85.5% 69 11.5%
105 19.8% 424 80.2% 529 88.5%
Total 115 19.2% 483 80.8% 598 100.0% 1.127
a 1 .288
Baseline/Post Implementation
97 26.9% 264 73.1% 361 37.6%
HF Discharges Post 
Implementation Period
115 19.2% 483 80.8% 598 62.4%
Total 212 22.1% 747 77.9% 959 100.0% 7.629
b 1 .006
a. 0 cells (0.0%) have expected count less than 5. The minimum expected count is 13.27.























HF Discharges w/o Paramedic 
Visit  (Usual Care) 
Baseline HF Discharges Pre 
Implementation Period
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Table 8  
 









.312 .365 .734 1 .392 1.367 0.669 2.793
Gender .718 .220 10.650 1 .001 2.051 1.332 3.157
Age Group -.086 .146 .349 1 .555 .917 0.689 1.221
Racial Category .122 .247 .243 1 .622 1.129 0.696 1.832
LOS Group .044 .126 .123 1 .726 1.045 0.816 1.338
SOI -.010 .196 .003 1 .960 .990 0.674 1.455
ROM .258 .188 1.872 1 .171 1.294 0.895 1.872












2 16.102 7 .024 - -
Pseudo R
2
- - - 0.027 0.043
N 598
Note: the dependent  variable in this analysis is 30 day readmission encoded where N = 0 and Y = 1
a. Variable(s) entered on step 1: Paramedicine Home Visit, Sex, Age Group, Racial Category, LOS Group, SOI, ROM.
Exp(B )
95% C.I.for EXP(B )
Predictor
a B SE Wald df Sig.






Transitions in Care Theoretical Framework Model 
 
    
     






Note: Adapted with permission from IMCW Care Transitions Model, (Inspira Medical Center 























Note: Adapted with permission from IMCW process flow map 
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